The author's previous theory of elasticity and consolidation for isotropic materials U. App!. Phys. 12, 155-164 (1941)J is extended to the general case of anisotropy. The method of derivation is also different and more direct. The particular cases of transverse isotropy and complete isotropy are discussed.
INTRODUCTION
T HE theory of consolidation deals with the settlement under loading of a porous deformable solid containing a viscous fluid. In a previous publication! a consolidation theory was deVeloped for isotropic materials. The purpose of the present paper is to extend the theory to the most general case of anisotropy. The method by which the theory is derived is also more general and direct. The same physical assumption is introduced, that the skeleton is purely elastic and contains a compressible viscous fluid. The theory may therefore also be considered as a generalization of the theory of elasticity to porous materials. It is applicable to the prediction of the time history of stress and strain in a porous solid in which fluid seepage occurs. The general equations derived in Sec. 2 are applied to the case of transverse isotropy in Sec. 3. This is a case of particular interest in the application of the theory to soils and natural rock formations, since transverse isotropic is the type of symmetry usually acquired by rock under the influence of gravity. For an isotropic material the equations reduce to a simple form given in Sec. 4. They are shown to coincide with the equations derived in reference 1. Application of the theory to specific cases was made previously,2-4 and it was shown that the operational calculus offers a very powerful tool for the solution of consolidation problems in which a load is applied to the material at a given instant and the time history of the settlement is to be calculated. These methods are directly applicable to the more general nonisotropic case. More general solutions of the equations have been developed and will be presented in a forthcoming publication.
GENERAL EQUATIONS FOR THE
ANISOTROPIC CASE sample of bulk volume Vb, It is understood that the term "porosity" refers as is customary to the effective porosity, namely, that encompassing only the intercommunicating void spaces as opposed to those pores which are sealed off. In the following, the word "pore" will refer to the effective pores while the sealed pores will be considered as part of the solid. It will be noted that a property of the porosity f is that it represents also a ratio of areas (2.2)
i.e., the fraction S p occupied by the pores in any crosssectional area Sb of the bulk material. It must be- The remaining components U xx, U "'II, etc., of the tensor are the forces applied to that portion of the cube faces occupied by the solid. Let us consider an elastic skeleton with a statistical distribution of interconnected pores. This porosity is usually denoted by
We shall now call our attention to this system of fluid and solid as a general elastic system with conservation properties. The solid skeleton is considered to have com-(2.1) pressibility and shearing rigidity, and the fluid may be where V p is the volume of the pores contained III a compressible. The deformation of a unit cube is assumed to be completely reversible. By deformation is Phys. 12,155-164 (1941) . meant here that determined by both strain tensors in 2 M. A. Biot, J. App!. Phys. 12,426--430 (1941) . the solid and the fluid which will now be defined. The 
By a generalization of the procedure followed in the classical theory of elasticity (5) with Pl=pt/=the mass of fluid per unit volume of bulk material. The three equations obtained by combining (2.10) and (2.8) in addition to the three Eqs. (2.14) determine the six unknown displacement components for the fluid and the solid.
THE CASE OF TRANSVERSE ISOTROPY
The above equations are valid for the most general case of a symmetry. In practice, however, materials will be either isotropic or exhibit a high degree of symmetry which greatly simplifies the equations. Let us consider first the case of a material which is axially symmetric about the z axis. This type of symmetry is referred to by LoveS as transverse isotropy (page 160). The expression for the strain energy in this case is 2 V = (A + 2N) These equations along with the stress-strain relation (3.2) and the equilibrium relations (2.10) yield six equations for the six displacement components in the case of transverse isotropy.
THE CASE OF ISOTROPY
In the case of complete isotropy the strain energy function (3.1) becomes
2V= (A+2N) (exx+eyy+ezz)2 +N(eYZ2+ezx2+eXy2-4eyyc ..
We shall assume that there is no body force and put X=Y=Z=O. Substitution of expression (4.3) into the equilibrium Eq. (2.10) for the stresses and the flow Eq. (4.4) yield the six equations
NV'2U+(P-N+Q) grade+(Q+R) gradt=O grad (Qe+Rt) =b(a/ at) CO -u).
(4.5)
We have put P=A+2N. Taking the divergence of the second equation we may also write
NV'2U+(P-N+Q) grade+(Q+R) gradt=O

QV' 2 e+ RV'2t = b(a/ at) (t-e).
(4.6)
In the previous theory (1) we had obtained these equations by a different method and in a different form.
To show their equivalence we write the stress-strain relations by eliminating t from Eqs. (4.3)
(4.7)
-4ezzexx-4ezzeyy) Substituting these in the equilibrium relation (2.10) +2Q(exx+eyy+ezz)t+Rt2. (4.1) we find We put
The stress-strain relations derived from (2.7) are u xx= 2N exx+ Ae+Qt; u yy= 2N eyy+ Ae+Qt; u zz= 2N ezz+Ae+Qt;
We also derive from (4.4)
uzx=l\'e zx ;
(J'xy=Nc xy ; (4.3) Equations (4.8) and (4.9) are in the form obtained in reference 1. We note that the significance of u in that reference is equivalent to -u/ j in our present notation.
u=Qe+Rt.
There are in this case four elastic constants, and this checks with the result obtained in reference The mechanism of radiation of plasma noise inherent to arc discharge is studied experimentally. Intense electromagnetic radiation of random noise character is observed at the frequency of plasma oscillation of 'the ion sheath formed at the cathode drop. Maximum radiation occurs when the external circuit connected to the cathode is in resonance with the plasma frequency. The oscillating current in the external circuit is concluded to be generated by the periodic electron emission from the cathode caused by small perturbation of potential gradient at the cathode surface as a result of the variation in the ion sheath potential. This conclusion is supported by several experiments under various air pressures, electrode materials, current densities, etc.
1. INTRODUCTION C OLD cathode dc arc discharge in air at ordinary atmospheric pressure was found to radiate intense radio noise in the microwave region equivalent to thermal radiation of 10 6 to 10 7 OK at 0.5 to 5 amperes of discharge current without any external resonance circuit. The radiation was observed at frequencies of 3300 me, 190 mc, 15 mc, and 1.5 mc under various air pressures with various electrode materials and shapes by detecting the noise involved therein. More or less similar investigations were conducted by Melloh and others.1 However, little seems to have been done in the explanation of the mechanism of noise radiation. The present paper deals with the explanation of the generation of such noise radiation. Radiation of noise from dc arc discharge in air was observed by using a 3300 me receiver with a band width of approximately 4 mc connecting to a horn antenna. The condition of discharge was changed by the shape and material of the electrodes and the discharge current. The radio noise radiated from the arc discharge was received by the horn antenna as shown in Fig. 1 (a) .
(a) Influence of Electrode Material
Relative intensity of radio noise at 3300 mc from the dc arc discharge at 1 ampere with electrodes of various materials was measured and tabulated in Table I . Care was taken to make each electrode of different materials in a similar shape. As seen in Table I , the positive electrode was found to be of little significance in determining the intensity of the noise. When a carbon or mercury electrode was used as the cathode, an excep-
